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PROBLEM TO BE SOLVED: To make simple a structure relatively. wNle detecting a substrate at 
a position relatively away from the substrate by using a reflection type photoelectric sensor, and 
to enhance reliability in detection. 

SOLUTION: A digital laser sensor head 1 and a reflection plate 7 are provided in a state of 
opposing each other across a substrate W, and a control unit 13 detects the substrate W based 
on an output signal thereof. As a detectable distance is long in the digital laser sensor head 1. 
the substrate W can be detected from a position away from a treatment unit, and can be 
prevented from being exposed to a treatment atmosphere. Besides, in the case of a reflection 
type, the sensor 1 may be arranged on one side only. Accordingly, a structure is relatively simple, 
whereas reliability in detecting the substrate W can be improved. 
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r. 10 
[8*^ 3 ] itMtz icm/Dmmima. 

1g«im^(c4»t,>r. 30 
•c. 

i*ifflsnfcj»^(ctt. s«©^»*»«i4ori,>-5i« 

7 ] §fl^9 bttcitQ icSii&co&mimSiB: 
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[88^8 ] 311:^5 ^j:k»L 7 ©t,)m:&>(cKlt©S 
immQ] i«^2«:(.»L8©tr»rn3»>K:iBl£©S 

imtm 1 0 ] st^ i/^b» u 9©i»rn3»>;c!att© 

[000 1] 

[iin©R-r28$R^»] c©#iii9», w. 

[0002] 

i>:©=i«H©fe ©*J«««-c* 5. 

[0003] a)««63C - «««(©»«©§ ^ ©IB (C 

Ai.fctt.«r. l}-fe>i>-©W*®#K:2irJt,>r»«©w 
[0 0 0 4] - a»tt©a«©JS»K:jifisi 

[0005] 93ii^ ■•• S«©ffli:;&{c«s(,>T. ^© 

#K:S-:5|,>-C»«©WM%«iffl-r i. 
[0006] 

^^c«fiS?:Wr5ae*W©l8^«:tt. ;^©J:5^craH*i 
r^:to%. ±a5tfc®t8l63atc;©5S*SC©»« 

**©-c. «5a»H»fciia3nsctK:/jco-cKfw© 
•c. ji«ttfBttaj*fli;in:v>i. i>fcifi'>x. c<m^ 

[0007] ttc. ®3SjiiC©t©«, 183feSi$5t85 



(3) 

3 

[0008} c(mmt. coji'^ummicm^xtjiS 

[0009] 

[00103 (fpffl • aw) KSt^-b^v-tssmti 

±. jS«s-c*s©-c-fe>iJ-*-:^(!i!l»fccBs;w-ntf 
«;!R4J:b«WBr*K;L/-:5ofc««© 

[0 0 1 1 3 *^ffl*t«-c*5««*jaattr*i 

St«]92{c§BIIl©ll^(t. iff^ 1 tciBie©ll£«^ 30 
t fe j9gB«»t5c©S«*»iRitt3«a5i5HK:t>fco-ClirSB 

4fc©-c*s. 

[0012: (fPffl • mk) «»*s-csits*«-b> 
.fco. a»t5(©5«%«iiHrsc<k*Jr*«>. 40 

[ 0 0 1 3 ] SlTc. S«Sm^3«s|K»«)4«^(C». 

tt. l3SEfi?Bc©s«3t^e^r^^lE^■cli^iesl^s^Ks■«^ 

[0014] (fpffl • «Mft) a»©SlSG£}t*gl*J|S« 
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cnK:J:»)S<»©««3£^a<crjt,>T. -o©S«tt 

[0 0 1 5] 5SM3fea-fe>1^iJg«««. '>:© 
J:^K:Eg9:TS©*5»*L/t». -T^cto^. ««S4(cg2 

ili8i:(cr6)i^ AdSlfS^fllil-ci,' c t imkttiho 
[0016] (.m • mk) s«©ffi»si5(cj:oTja« 

[0 0 1 7] ifc. »^5K:!Btt©^«. !t*]12 

«:i>L/4©c)rnd)(cgBtt©ss«^tUiiiS(c4i}(.»r. ir 
t*{iit. m^wm^mt. «rE5«S3e«-t:>t>-©ffl 

■C»«©te«**ll»rr 5 C fcO-C**. 
[0 0 18] (fPffl -SS*) 5ltffi««-fe>1>-*J«»r 

httta^SK:J:^-Ctia*lttfflfflJ*t©;^y 7 h*ittHiS 

<i:£Ctie>©J: ^{[«lli!r(Cl2:D-C<i1Htt«< S«««iU 
[0019] Sll4t«6 (c£tt©%qQ». SII^QS (CIBIS 

4 c i %ita i f s ©-c* s . 

[0 02 0] (f^ffl • :^ y 7 Hftai#i»«*7© 

M«Slb»sj}^j:4S«i(©iDSIi>)§|i(CJKIii|S txX^iRO^Ifi 
L-Ct,» 4 £ 1,^ 5 WISP^SK J: 53pJK«:iC D-CS«% 

^•©a©««Bi4ff±o/toiai©*'^u-a'tc*ii 

[0 0 2 1 ] g9^7tcgett©»99tt. 

*ft:«6K:seig©««tttHsaiKfci>r. «rs*i)®^s 

•rattfcK. »«%i6-rsci%i$ai-r4fc©r* 
4. 



5 

[0022] {m- nm) «iaisnft:s«cDfe»*j« 

[002 3] $/c. Sfl^8{CiH«CD^». 11^355 

[0024] im- m) m s titcm^omnfiA 
ML^mmim^i>is^K.it. mmmtmtmt 
«-b >if ©5^ 1- 5f > ififijmvmi^tb L tc tmmr 

«I6L/. *©a©jl!lffl*#±l/fc«)«ai©*'<U-*K: 

[0 0 2 51 iJTc. ««S9K:iBK©«?g«. 89*52 

<ic»U8©t,»rn3>>(ciEtt©Sfi1*ta^K:*jt,>-c. nr 
#a[i-rsfc©-c*5. 

[0026] • o y K y ^a^t*. # 
tiK:jci;-ciT3wa5K:«n*citti>©-c. xrisn 
(cieH-rijaH'^o^'t-T^ •< i';i'©it»*5ES±-cti. 
[ 0 0 2 7 ] sfc, 1 0 K:i2tt©i6?g«. n^m 
1 L/ 9 ©t>rn*»(cgBtt©sfitftuj«iB*fiiAfcc 

[ 0 0 2 8 ] * fc. c ©HWltiX© J: 5 aa«BR«#S 
[0 02 9] ( 1 ) Sfi««ttir%S««tai::^(c«it,» 30 

tf6titeS««t%ffll^ «fiai#a*s|9IBSIflg*>e>© 
5W**a*LfcS(rE5«S*«-fe>-9-©ffl:Wi-^K:S 

[0030] 5«s^2>•t^ts«fi^%««*l#5^■c*^ 

S-b>-9-©ffi;^m#Kl|-3l,»-C»««r«^mi-^. s«® 
*>-9-««ffl?Jfi6^cE»f*sfil»©t?« «iagp*>6>l8n/c 

Ci*J|»±r#S. ^©i. SWS'C*5©-C-b>1>-4 

-:^tJft:W(CSBia:^n«J:l*. LfcdSoT. i»a^c«iia 
-rS«©1^tiMiiR1i«i£fi±3«^ c ^ «>njietcS««^tli 

[003 1 ] ( 2 ) (1 ) (C8aK©S««ltb7^K: 
fctiT. «%ffiS^Sl©Sfi*5aa«t-C*Si§^cc(3:. ^J>tc 
< <!: fc«rfeS8»ft©2l«*nRtt3tiii6HK:*>/corir 

=&« ipife < i wffia»tJ(©ss*ijR«3 ti ?>mmict> 
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m. 

[0032] SI4M^3-&>1)-^S«(«ii|XM3hefiB 
[0033] 

mm<omm<Dim] «t. iaii*#Mi/Tc©^© 
(c^«7 . la 1 iiiiii«i9(c^-&sigi^Ui»©s9s«^-r 

m^r^O. @2(;t:S«1^ffi$ga^<|:'&^TIit0rlia 
■C*0. H3«ia2©A-A5^m»rBiiia-C*»3. H4« 
ia2©B-B^«l«rliH'C«)«. Xft:. 19 5 lj:S«(»ti} 

$gt*«f©iEE0r*?.. 

[ 0 0 3 4 ] sr. 13 1 SfitlfttlliSa 

©«eK:-:>i,>rttw-r4. ttfc. cohi-cb. an^^g 

[0035] *^W(C4sWS5ifaife«-fe>-!»-(CtB^-r 
3i$36»5?:«Att,^5. ajfeSJStt. m«. 

imnm. «*W5». si**L2t5Ktri*». « 
3tsiJ3i«9 0" rtifcm^y -o^f^m^xis*). m 

[0036] «. *©5Wffl7 &micBnmm 

{C. <a5l£:fr|Sl*9 0* /dWSQft-rS. C©J:^4«ia«: 
J:0> m«. f^y^^WU— !f-b>-!^'V7 

7 i ©lai fc . s<gw i «s Ji i ^mawtfifiLat b fct^ 
miwxs>^tmbxbt^ctit^±ti,im 

[003 7] 7't?5f;l'U--tf-b>1f-^-y K 1 B. ■t©m 

J* H 1 B. f'yar^bU— tf-bV-y-'s-y K 1 (C»l/rBT 
S©S:^«r^*s<!:t*>{c. Hl:^S*6©tb;^j<i^*i9 

(cti^-r^iKlsiiSfsi 3(cSiK3nri>^. $q{!ii8isi 3 

H i*5©ffl:'3<i^(c«-5i,»r»«w©wSR^ci' 

=fe*iJIR-rS. ±8B©f=t?»^H/— !f-fe>1f'v.9 K 1 <t. 

s««7i. r>5'3.-9 n 1 i. *w8m 3i*jai 

[003 8] ±12© i ^ ^l«fiJEOS««^ttii?il 1 5 tt. 
•?-©ja:i6SIJ3S:?5itgi55€:. S«[W©Ja«a5K:|6llt. 
«ftW%»^«:*tlfiiaB(cS«lR74fliiLri>5. t'S? 
ifJl-U— !f-fe>1f-v, H 1 «. aat5t©SSW*iiRttS 

txx\.>^-mit^hmm^immMWuiic\.x%i 
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[0 03 9] COi^KfltfiESnfcSSMHiigll 5r 

l*(C]e:DfcT>:^aj.7 h i 1 <Dai*fll#{c«-:Jt,»r. 
IW8P8IJ 1 3 *ifi(4{B©»etW©iftffl*tf 5 C <b*5-C* 
coi^tc. f^i^itji-u— tf-fe^-y-^f KliSli 

^fcaSW©tfttB^att*|6]±3 1*5 C tifi-Cft 5. 
[ 0 0 4 0 ] ^Xk:. ±iBl/)tS«1ftUli^{H 1 5 

^ot»TSiWrs. 20 

[004 1 ] mmmim^w i ?«. m» 1 9-cHb 

i. c©T^m*2 5©^taw«:, 7=i?f;vu— tf-is> 

2 7ro«:it5l^TaS(DftW6.tlTl>S. HSK^fi^ 

i:<Dl9B^^•*;^2 7K:tt. !9:Sife©/ca)©x y s h 
t*:©rapsiJ2 9*J3^fiS$nr(,iS. 30 

[0042] y-r//-f F2 3©|BI«:tt. 07F 
l/;^Jx'J>i^3 1 (03) ASKOftWen'Tfc'). C© 

3Rt2 5;»s-iSffl (B2©^-C^-r^) ^fl!s«ffil 

(ia2©r,^iR«a-c^-rttB) Ktofco-c^w-rs. -e 

©T. IBI»ffl:<f;^©«a«:eHrSSH'^©^<— f ^i' 
;U©fi£»*S|!«±-C*4, 40 

[0 04 3] ttte. f^-t'd^A^mxtpmatti^fi 
c^is^. ««fiim«s*it 1 7 i^wmm t vtcts-^ 

y>^*SfflLr^J:i,». 

[0 0 44} T9^W2 5©T»{C». f'S^^^UU— tf 

•fev-y-'vv }rncmt$ titer >-:f3.s.y f 1 imro 
^ti:r6n-ci>4. tic. ioruicu. aia© 

3tfe>-y-r*Sxy 7 H^>1^3 3*J9{D#tt6nri> 
5. C©xy 7 F-fe>-y3 3©*hoJi4B-C*6Wffiffi3 
5(c», S^©i|X«)fiffi«:>tt{b:t^:{ia(c1S»1i©x so 
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y FS«JJ^3nfctflailftUifflai5t*3 7*Jfiiit3*X-C 

Fi';^i/y>i^3 1 (las') *jfwric<h 
(cj:f)f'j^a';i'U--y-b>-y-'^7 f i -e 
n(c#-,-c;^y F-fe>-y-3 3«)i^»-rs. *©is«: 
tt. «xy F s{ci5D-c. K)&ms.w<owm.a. 
Kjci^rxy 9 F-fe>-i>-3 3*>i5<i^*«iU*sna. c 
tiKl^WLT-fi^f ;H'— tf-fe>"y-'^7 F i©lil:^fi# 

*l|Br-r*Ci*JT*5. C©;^y5rF-fe>-y-3 3©ffl* 

SOimi 3K:ML-C^A6n5. 
[0045]!a:*J. ±ffi©xy Hz>f-3 3*s*^W 

WHfimmt3 7©±ffl-C*or. S«W©JRliW4«K: 

3 4Si4SS3fe-b ^-ycKteEr 5 J; 5 (C LT «> J:(,>. 
[ 0 0 4'6 ] T^fmz 5©TfiKHUc». 1ijKiB©lltt 
S%iftKO-C&*Si®fl8m3 9©-4gflS*$ffi»3#W 

«3 5©±ffi{ciRom6nTi»i. c©aiaiaBW 

3 9©fl!!ffijM»aSg-C«'&3»s. •&©-jgHllttT?3W2 

5©j^«)(c#-3ri^«i-rs. *©rtSP{c»> 7 Ft 
>1^3 3^T>:^ai7 F 1 U.ci'©E«*5»ASn-C 
*5»). C©J:5CC0-CSt5tftUJigS*#l 7©J1^aPK:* 

[0 047];X«:. ia6€:#ML.)i3»J6. iKSfitftHl 

igl**i 7 4«*te«««lffl«iai 5©«iffK:ot>-c 
Bi?3-r*. His, aett, j^y^^F-fe^i^-if^j^arjuu 

— y-fe^-y-'s-:' F©m:tl?:jnTi''(A^i.-F-C*S. 

[ 0 0 4 8 ] X y f F -feviJ-s 3 ©m:^^w. fiSStt 
fi!««w©s^©«Rtt{4atC)^iSbTi>^). 
r. 06 (a) {cfl^-rjc^tc. xy^F-b^-y- 

3 3©tB;bm#*s> i^iat iRc;t2©ra. i^tsa 

IftAOn, l^lfflt 5SCJft6©|HI. ^t7Siyft8 

©ifflK::te(,>rx y y F ssi:;^ vvh -b^-y-s 3 ©»» 

[0 04 9] -e©-:^. 06 (b) (Cn^-J-Jr^K. 

jr;i, ix-y-fe>-y-'^ 7 F 1 mtimmii, i^ia 1 1 sc; 

t2©ia'C. *>r?xy 7 F^^>■y•3 3©'^'^^'^A'HK 

Jt^«c«. S«w*iiE««:-e©iRiWi4BK:iUttsn-ct> 
SCiiS^T. tfc*Jo-C. C©J:5il«S8©|i|tt:«J© 

^^*>?>F-r5ci(c«ti3. ssw©t!ta*8t»r-5 

[0050] ilC, 06 (b) ©l^t63»'e>t7©|BI 

y 7 F-fe>-y-3 3©ffl:^(i#*sn-u-^Ji/L-c*.5 
©-C. •e©t4aiJS«W©iRttaS<!:»M«£S. L/c*i 
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>&. L;»>u. s«tw«sg#(OJtKii>i{^ (lae (b) nvs 
1 5 1 1 6©iyKc,^iS-c^r) tmom&sicttcifi 

•o-C«H5e»-CiDaftShfci&^(CB. 138 (b) «{C*J 
WS^W t 6*>€> 1 7 tcs^i-J: ^{c. **ffi:^JS ns« 

[0 05 1 3 W^tCkoTB. H6 (b) ©^IW 

ttsn*Br©s:i»iRttffi«K:*»i>-cJMtw*si:i«t« 
■r*a. Lfc*i-3r> ««w©fta«fmi/fc*l*. « 

:^tt^1IB«»%iB^S«#KB, 1W8P8I51 3»cJ:4* 
©flBtK:i£;i;-c»a=Sr»t> ■e©«©*JS«:ff±tfc»J 
iaa©*'^ u- f JcifiiBr'feffi-if A: ») -r 5 c t *s-c 1 4 . 

[0052] <««y!!i]i^«>ia74#JWl/t. ±!B© 
Sfi«^ffl«»*(* 1 7 7 *^t»»iR*^wsa 

1 5=&«^t/t««aa«SK:-7t»-C3iWt5. 'j:*J. 0 
7B. S-tSl^tllSStl bimtcWRm.&Si7r.t^ 

[0 05 3] C©S««iaigtB. Sil/-CSffilC?*L 

xstmiSMH/ii-r t ©t? A c ©i?iSB. la 7 tbii 

■Cl,» 2.. C©JS«»fflAO 5 3 ©SMflBJCfitB-rsyiJtC 
B. 8B»©A!HlSB*5^ia:SnTi<>2>. 
[0054] m^ii. iEffi-'-'* 5 1 ©SJtillKflatr 

«««{CB» 1 i5^«ia»5 5 . ^ommicmzm 

«ffiia55 7. S6K:*©^i!r«:»3iifej*fflffiaJ5 9*siB 
«3n-CI,»S. IHfci^«!S»5 5 . 5 7. 5 9B. 
4j(©S«i(W««&9ffi1igT9l[)$-&^:'ti!>©tt^«5 5 
a. 5 7 a. 5 9 a ^^n^tlltif 1*4. */c, »3 
i9c^9mU 5 9 ©^IJflilK: B. 1 o f b ^©««%t&i5t 

^aauss. 5 7. 5 9(cjRj^refc*©i»iias« 

[ 0 0 5 5 ] Jite, ±ffi©aSBai««5 5 a . 5 7 a. 5 
[0 05 83 ±K©SiJfej^*Zma55 5. 5 7. 5 9SC^ 

iassiiflteiB. ««ft©s«w*Koac». a^-^s 
«w©3m:3?i6)3&i|l— c*4. *l/T. S«lftHl»a* 
»1 7*jEM''<*;l'5 l©rtW(c«l»)#W. Si56?t«ttS 
g|J5 5 , 5 7. 59 RXfiSmmmQ 1 ?:«^/c^t|oJ{4 
aK:5lf«7%ffiOm^-5. L//c*Sor. Si5fej**[®« 
5 5. 5 7. 5 9Rc;S«ai««6 1«««{CU-C. - 

o©»Riftffliiai 1 5 vmrnfcMtinn ^ c i *j-c * 
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[005 7] itc. H8(c^-r«fc!>K:. H7{C*Jl^2>» 

tmm^^'SafimmmQ l <!:^r^^•-f^v'>g>6 3 
■C{i:W41«fiJt©t©*5*S. CO-fc^K/N-— ?^Y->3> 

6 3T:tt©-jfci«fiS©ti^«:B. *nHen©Eijicsfi 
«^tu$ss«{«i 7a:mK7«£«i-$-n(;rj:i<>. r%t> 

^lft}^aS|J5 5<!:^2i5tj^«ia»5 7{CB. 5 
Stfi7t. A-7^^2/3>6 3{Cffi0ffW;fe2i«1ftffi« 

a*»i 7i*«iS5b-r«^-5). Jpr3»cj*j!ia» 

5 9 £ttilSflMI6 1 (CB. S««lttl$^a4:{4: 1 7 
i. A— ?-^i/a>6 3tca{0WWfcS«1fi7t**HnJ 

[0 05 8] C©J:^>^):aifi)tC»or«>, ±asiyfc«« 

i!S^ti5i»tc. a»©«!ias8«:*jfc-o©a«tt 
ffisai 5•cs«w©tfeHl*^f 5 ci*i-c*s. 

[ 0 0 5 9 ] ^C*J. *I6IWB. ±aUtelS»WK:|!ffie3 
fc©rB& < . 'X©J: 'J K:S!?^i6*^pI«6-C*S. 

[0060] (1) mm>mt.uvcmi%^^-zxws. 

[006 1 ] ( 2 ) 1t«ft©3l«4«iHir i/cW-C^t 

<>©%Jt[6j-r i&Sfcaif tiBJ: l'. 
[0062] ( 3 ) 5«Sbt«-b>1»-B. ±^\^tcT"J 

fc©K:|R)e3n5fc©-CB^C<. ^5''<:i--F*W« 

[0083] ( 4 ) ±iSlltt50l|-CB. Sfi*J«*lSj{ClDJ 

©J;^«i:S«©fKJW:&[SltClE3eS4iSt>©-CB^c<. S 

[0064] 

[^W©58)*] IXh©Si??**6?g6.«>ttJ:5(C. 

Sttfctt«t«l:t. IW«B)#lib&sS««*>6©iSli*4S 
3tl/?dgS*®-fe>-9-©W;'3(i#K:»-5CjrSS?:«yaT 
5«SH2>-9-B«IWpI86f.cffi«*ifiC»©-C. ftmSU 

fcS«©l*HHi«tt*iSj±Sif 5 c tifiv^i. 
■C*-5. 

[03] ia2©A-A5^Wr®ia-C*S. 

[04] 02©B-B55tWi?iiia-c*S. 



(7) 



2003-209 158 



11 




12 




* 7 — 


era iirr 




1 1 • 






1 3 • 






1 5 • 


1 A. ill Btf 




1 7 • 


Mil 1 fi i 1 ■ Eea.-X' / 111 




3 1 • 






3 3 • 






55a 




w a« 


57a 






10 5 9 a 






8 1 • 




3 - mfst 






O 5c7CbP 


* 




mi] 




[93] 



7>f 












IT- 



A- A 
17 



II- 



O 



[132} 



0 



® 



5_ 



2S t7 



U 



0 



(9) 



4*682 0 0 3-2 09 1 58 



mi] im) 




F i'- A 5F031 CA02 CADS CA20 IW)3 FACXL 

FA02 FA09 FAa2 FAIS m72 
^i^73 JA06 DA13 3A22 DA25 
3A27 3A36 3A51 LA15 M^23 
PA08 PAIO PA26 



